
2.2.4 Open Conveyance Channel  Stormwater Control 

 

Description: An open channel is a conduit in which 

water flows with a free surface. Open channels 

include conveyance channels or drainage ditches; 

grass channels; and enhanced swales. An open 

conveyance channel is designed for conveyance 

purposes only. 

KEY CONSIDERATIONS 
STORMWATER 

MANAGEMENT SUITABILITY 

DESIGN CRITERIA: 

 A maximum 2:1 should be used for channel side slopes.  

Roadside ditches should have maximum side slope of 3:1 

 Slope stability should be confirmed with a geotechnical study 

or investigation. 

 Channel banks should be stabilized at site.  

 

 

ADVANTAGES / BENEFITS: 

 Can be aesthetically pleasing 

 Vegetated channels provide natural habitats 

 Once established, little maintenance is required 

 

DISADVANTAGES / LIMITATIONS: 

 Velocity will limit the type of channel lining, for example, 

vegetated channels require slower velocities and lower 

longitudinal slopes. 

 

 

Water Quality Protection 

Streambank Protection 

On-Site Flood Control 

Downstream Flood Control 

 

IMPLEMENTATION 

CONSIDERATIONS 

Land Requirement 

Capital Cost 

Maintenance Burden 

Residential Subdivision Use:  Yes 

Hi Density/Ultra-Urban:  No 

Drainage Area:  5 Ac. Max.  

Soils:  No Restrictions 

  

 

2.2.4.1 General Description   

An open channel is a conduit in which water flows with a free surface. Open channel systems and their design 
are an integral part of stormwater drainage design, particularly for development sites utilizing better sited design 
practices and open channel structural controls. The broad category of open channels includes conveyance 
channels or drainage ditches, grass channels, and dry and wet enhanced swales. Grass channels and enhanced 
swales are designed to provide water quality benefits and are further described in detail in Sections 2.2.3 and 
2.2.2, respectively.   

Channel Classifications  

Open channels may be classified into three main categories according to the type of channel linings: vegetated, 
flexible, and rigid. Vegetated linings include grass with mulch, sod and lapped sod, and wetland channels. 
Flexible linings include stone riprap and some forms of flexible man-made linings or gabions. Rigid linings are 
generally concrete or rigid block.  

 

P 

 

S 

H 

L 

L 

L = Low  M = Moderate  H = High 



 

Figure 2.2.4-1 Open Channel Examples  

2.2.4.2 Pollutant Removal Capabilities   

Open conveyance channels or drainage ditches are designed for conveyance purposes only. For open channels 
with pollutant capabilities, refer to Sections 2.2.3 and 2.2.2, Grass Channels and Enhanced Swales, respectively.   

2.2.4.3 Design Criteria and Specifications  

Detailed design criteria and specifications, as prepared by the Federal Highway Administration, are presented 
in Section 4.4, Open Channel Design. Uniform flow, critical flow, and design details for the three main categories 
of channel classification (vegetative, riprap, and rigid lining) are also included in the noted Section.  

In general, the following criteria should be followed for open channel design:   

 Channels with bottom widths greater than 10 feet shall be designed with a minimum bottom cross 
slope of 12 to 1, or with compound cross sections.   

 Channel side slopes shall be stable throughout the entire length and side slope shall depend on the 
channel material. A maximum of 2:1 should be used for channel side slopes, unless otherwise justified 
by calculations. Roadside ditches should have a maximum side slope of 3:1.  All side slopes should be 
verified with a geotechnical evaluation to ensure slope stability.  

 Trapezoidal or parabolic cross sections are preferred over triangular shapes.   
 If relocation of a stream channel is unavoidable, the cross-sectional shape, meander, pattern, 

roughness, sediment transport, and slope should conform to the existing conditions insofar as 
practicable. Some means of energy dissipation may be necessary when existing conditions cannot be 
duplicated.   

 Streambank stabilization should be provided, when appropriate, as a result of any stream disturbance 
such as encroachment and should include both upstream and downstream banks as well as the local 
site. •  

 Open channel drainage systems are sized to adequately convey the “Conveyance” design storm, and 
are normally checked with the 100-year storm event. •  

 

2.2.4.4 Inspection and Maintenance Requirements  

Open channels should be inspected after large storm events for debris causing blockages or re-routing. 
Channels with vegetated linings should be inspected and maintained periodically to insure vegetation is still in 
place and prevent growth of taller or woody vegetation. Flexible linings, such as rock riprap, have self-healing 
qualities that reduce maintenance. However, they should be inspected and maintained periodically to prevent 
growth of trees, grass, and weeds. Concrete channels should be checked periodically for scour at the channel 
lining transitions and channel headcutting.  
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